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INDIAN TERTIARY & POST-TERTIARY VERTEBRATA. 

SIWALIK BIRDS. 

By R. LYDEKKER, 11. A., F.G.S., F.Z.S. 

(WITH l’LATEJS XIV. AND XV.) 

INTRODUCTORY. 

Rarity of remain x . — In Hie Siwaliks, as in most ossiferous formations, llie remains 
of birds arc extremely few as compared with those of lnuminuls; and such bones as 
do occur arc generally in a fragment aiy condition. This rarity is doubtless due to 
the small size of many birds, ami also to the frail structure of the hones themselves, 1 
as well as to the circumstance that birds do not become * mired.’ The absence of 
teeth in ordinary birds is another important element in the ease ; since cm* knowledge 
of many tertiary mammals depends mainly, or entirely, on the evidence afforded by 
those organs. 

Classification . — Considerable difficulty is found in regard to the classilicutinu of 
fossil birds, since the characters on which the recent orders are usually founded are 
to a great extent external, or are of such a nature as to he inapplicable to fossils , and 
the different orders do not consequently present the well-marked osteological 
differences of tlie Mammalia. Here again the want of the strong diagnostic 
characters afforded by the teetli of the latter is veiy strongly felt. Inconsequence 
of these wants it is frequently extremely difficult, or impossible, to say whether 
fossil birds belong to new ordors or to those still existing; and it may perhaps be 
doubtod whether it will he found ultimately advisable to retain for paheontologieul 
purposes many of the ordors into which existing birds aro divided. For the present, 
as a provisional arrangement, the writer has in the main adopted the classification 
given by Mr. Sclater in the “ List of the Animals in the Gardens of the Zoological 
Society ”* : the terms Carinata" and Ratitrc, which are extremely convenient for 

» Thu diHis not apply to the struUiiouS birds » 31 b ul , London, 1383. 
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palmontological purposes, liavr, however, heeu added os divisions of Iho value of a 
sub-class: and the orders of Ihc struthious birds lmvo boon suppressed as being 
pida*ont« logically inapplicable. The generic terms adopted by Mr. Selator have 
been invariably employed in the present memoir. 

Literature. — The literature vol at in g to Siwalik birds is comparatively small. A 
brief allusion to the occurrence of birds in the Siwaliks is made in Falconer’s notes, 1 
ami another occurs in a small pamphlet by the late Gen. Sir W. E. Baker. 8 Most of 
the remains collected by Falconer and Cautley jut figured in unpublished plate R. of 
the u F.A.S.,” but art* not named in the description given in the u Palaeontological 
Memoirs.”" Several of these bones were subsequently named by M. Alphonse 
Milne-Edwurds 4 ; and a note tin these and other remains was published in 1879 by 
the present writer. 5 A more important memoir by Mr. W. Davies," of the British 
Museum, with a plate of illustrations, appeared in tho following year. 

In the present memoir all tho remains of Siwalik birds which appear to admit 
of determination are more or less fully described ; while those specimens winch have 
boon hitherto known merely by preliminary notices have lioon figured. Some of tho 
more important figures from tho “F.A.S.” and Mr. Davies’ memoir have boon 
reproduced. There arc a few broken specimens of Siwalik bird-bones in the British 
Museum whose affinities it has not yet been found possible to determine. 

Sub-Class I.: CARINATE. 

Ojideb : STEGANOPODES. 

Family: PEL E CA N1DJE. 

Genus: PELECANUS, Linn. 

Distribution. — Tlio genus lias now a world-wide distribution, and is represented 
by a largo number of species. 7 It is represented in tho miocono of Europe by P. 
intermedins, Fraas, 8 and I’, y me ilia, Milno-Edwards, 1 ' of Allier ; both of which seem 
to bo closely allied. 11 ' Thu so-called P. mioeirnus , Lortet, is considered by Milne- 
Edwards to be nearer EuluP It is possible that Pelecunus was represented in the 
eocene of Paris. 12 

1 Viilft'Qiilologiuvl Memoir.!," vol 1 , p 23. 

* “ Memoir mi t Jio l'obuil lComwns prueouted by hunaolf and Col. Colvin to tlio Museum ut Ludlow,’* ]>. 1G (Ludlow, 1850) 

> Vol I , ]> 6JM 

1 Kudimhcf. Atuitoinujuea «t l J uli ontologiquon iwur twmr ii l’histoire dea (heuuix FouUcs do la Franco.” (fVru, 

1S07-77 ) 

C “ Note* on lomo Hnvulik Bird* ” * Record * vol X.J , p. 62, 

c “ On Mtii, fo«siI Bud ltomums from tho Siwulik Ilillfl in tho British Museum " ‘ Owl Mug., 1 doendo 3, vol VII., 

p 18, pi 11 (1880) 

* A lust w given by A. Dubois, * J3ul Min Ifay Hut Ifni, llthj vci. II., p 1 (1883). 

** “ l'uuirn vou Stoinhoun,” pi. X , fig 3 (akull). 

o Or. nf , vol I , p. 250, plu. XXXVIII -IX. 

to lied, vol II., p 676. ll 2hd, vol. X., p, 260 


W JM, vol.l.,^8i0. 
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Species 1 : Pelkcakus cadtleyi, Davies. 

Hixlorg. — This species was founded by Mr, Davies in tho memoir already quoted. 1 

Ulna. — The specimen on winch this species is founded consists of tlmdistal extremity 
of a left ulna, from tho Siwaliks, in the British Museum, which is represented in 
pi. XrV., figs. 11, 11a. It is somowliat smallor than tlio ulna of the oxistiug Indian 
ami African P. miratux ; but agrees in tho form of tho trochlear articulation («), 
and of tho external tendinal pit and adjacent process (b). Tt differs, however, in tho 
greater depth and elongation of the palmar trochlear depression (<?), as well ns in the 
more latemlly compressed form of tho shaft. In the size of the depression (/•) it 
differs from all tho species with which it has been compared. Its dimensions are 
compared below with those of P. mitratus, viz.: — 

P cauth'j i. P. nutruluu. 

TnuinvoKu diameter, including radiul tubonoeity ..0 7 0 86 

Ant. -post. „ of ulna trochlear ... . Q‘76 0 05 

Trftnavonio „ „ shaft 0 45 0 58 

Ant.-post ,, „ „ . 0*5 0‘Cft 

It is impossible to compare tbo Siwalik bono with P. gracilix , os tho ubia of that 
species is not figured ; but it is decidedly different from tbo ulna of P. intermedins 
(B. M., No. 48,164), although of very nearly the same dimensions. 

Distinctness. — Although tho comparisons that have been made indicate the 
distinctness of this Siwalik pelican from several species, yet the possibility of its 
identity with some of the existing species of which skeletons are not avuilablo must 
bo borne in mind, and the namo P. vuutleyi must, therefore, be regarded as provisional. 

PiSLECANUs sivalensis, Davies. 

llixiorg. — This species is named on page 26 of Mr. Davies’ memoir. 

Ulna. — This species also is founded on the distal extromity of an ulna from tho 
Siwaliks in tho British Museum (No. 39,74 a), wliich has nut been iigured. it differs 
from the corresponding bono of l*. c unite yi by its inferior size, the shallow ness and 
shortness of tho palmar trochloar depression, and othoi minor points. It is of inferior 
trizo to tho ulna of P. miteatux and P. intenuahus , but agrees so closely in general 
characters that there seems no doubt of its belonging to tho same genus. The 
dimensions of the specimen are as follows, viz.: — 

Maximum tmrurvonw diameter . , 0 52 TransYcrwj diuuiotir of thnft . 0 4 

Ant -pwit diameter of ulna trochlear . 0 0 Ant. -pout „ „ „ . 0 5 

Distinctness. — There can be no question us to the distinctness of the present form 
from P. cautlegi ; and the difference in size probably indicates specific distinctness 
from P. mi tr a tux and P. intermedins. The specimen has not, however, boon eonqxired 
with P. i gracilix, nor with most of tho existing species, and its right to a distinct 
specific name must accordingly bo regarded an provisional. 


i Fogs 20. 
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Family : PBALACROCOUAOWM 
Gknus. PI1ALACUOCORAX, BrisB. 

Syn. Gractdus , Linn. 

J dstribution . — At the present day the genus has an almost world-wide distribution, 
and is represented by n large number of species. A coracoid in the British Museum 
from the pleistocene of Grays, Essex, indicates a species dowdy allied to, if not 
identical with P. carlo 1 ; and a tarso-inetiitarsus in the same collection has boon 
obtained from the prehistoric, deposits of New Zealand. 5 * P. macropus (Cope), 8 has 
been recorded from the pliocene of North America; and the tortiurio? of tho same 
country have also yielded 7*. vluhcnsis (Marsh). From the French miocenc three 
species have been determined 1 under the names of P. miocamm , P. UBoralis , and P. 
intermedins. 


PllALAUIiOC’OBAX, Sp. 

Syn. Phaeton? sp., Milnc-Ed wards ; Gractdus, sp., Davies. 

History . — Tho proximal extremity of a small tarso-meta tarsus" in tho Cautloy 
collection of the British Museum was considered by M. A. Milno-Ed wards* to have 
possibly belonged to n species allied to the existing tropic-bird. The present writer 7 
suggested that this provisional reference was an improbable one, and it was 
subsequently shown by Mr. Davies* that the specimen probably belonged to 
P/utlaerocorujr ( G rtf cuius ), or a closely allied genus. 

Metatarsus . — The above-mentioned specimen, which was obtained from the 
Siwalik Ilills, is represented in pluto XIV., tigs. 10, 10a. It agrees with the 
corresponding lnmc of P. carlo in the form of tho concave facets and tuberosity of 
tin 1 superior surface, in the depth of the median groove on the anterior surface, in 
the form of the tcudinal canal on the same surface, and of the culcancal process and 
grooves. It differs in having the anterior surface of the outer metatarsal loss 
sharply ridged, and that of tho inner less depressed below the articular cavity; os 
well as in the deeper depression on either side of the calcaneal process. It is almost 
iudistiuguisliuble from the above-mentioned bone from New Zealand. 

Vistinelncss . — Other comparisons have not been made, and it is therefore uncertain 
w hethei the Sew alik cormorant is or is not identical with any of the other named species. 

Ounisn. IIERODIONEB. 

Family: C1GOS11DM 
Dibits: LE1TOFT1LIJS, Lesson. 

Syn. Arynla, Hodgson ; Osterophca , Hodgson. 

Distribution . — This genu* is confined at the present time to W. Africa (where it 

1 A ir<K op ei> , vul I , p 277 3 ‘ Bull. U 8. Oool. Survuy,’ vol IV., p. 886 

2 Diivns, op at , p i). 4 JL Mdne-Edwardfl, op at , yoI 1., p. 265, tt ttq. 

R Op nt , uil l , p 260 

Thu. Uuu will iu tlu. nuquol '» j samp] v tomioU tho muUlaiau* Himilarly thi' tilm>-UX8U» will be tanned tibU. 

7 Op ut , p. 67. 9 Op. at., pp. 6-8. 
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is represented by L. cruntcnifrrwt [Tuv.])and the Indo-Malayan region (whore it is 
represented by U. myaht LLiim.~|, of lmliu and Burma, and L. jat'antcntt [Ilorsf. ], of 
Java). From the Pikormi beds ti humerus Inis boon figured by Prof. CJaudiy ns 
Cieonia (V), which may possibly belong to the presold genus’ ; ami n spreies of the 
genus from the inioeonc of France has been named Lcpfoplilun arvmicntsis (Milne- 
Edwards*). 


Species: Leptoitilits fajxoxkiu (A. M.-Edw.) 

Syn. Avyala j alcana i, A. M.-Edw. 

History . — In the Introduction to the “ F-A.K.,’ 7 eoinpiled in tlie “ Pida ontological 
Momohs,” 3 it is stak'd that “ among the Siwalik fossils there are also the remains of 
several species of birds, including Gt olUv, greatly surpassing iu si/etlie gigantic anno 
of Bengal (Ciconut [Lcplopiilnx] urynla)” Subsequent ty M. A. MiJne-Edwaids, 1 
who hud some doubts whether the specimens might not indicate two speck's, described 
the proximal and distal extremities of the metatarsus, and two specimens of (In* 
distal extremity of the tibia of a largo Siwalik sloth in the collection of the British 
Museum under the name of Aryala falnmrri. At a later date tin* present writer'’ 
briefly recorded the discovery by Mr. Theobald in the Siwuliks of the Punjab of a 
cervical vertebra, the distal extremity of a tibia, and the first phalangeal of the outer 
digit of the foot of a large stork, which were provisionally referred to the sumo 
spocics. 0 Mr. Davies 7 afterwards described under the same mime three other Siwalik 
specimens iu the British Museum ; riz., a part of the first phalangeal of tlie wing, and 
the distal extremities of the femur and the humerus. A figiue of the hitter specimen 
is given in the plate in Mi. Davies’ memoir; while tlie other two specimens mentioned 
by 1dm, us well as those on which the species was founded, are figured, although 
unnuiuod, in unpublished plate It. of the u F.A.S.” 

Tibia . — The specimen which it may be convenient lc> take as the type of the 
species is the distal extremity of a right tibia in the British Museum (No. JO, Too), 
figured in the “ F.A.S.,” pi. R., figs. J, Ja, 8b, Je. This specimen is rut her larger 
than the tibia of an old L. arytthu but presents no other points of distinction. The 
second specimen (B.M., No. JO, 784) is also the distal extremity of the right, side, hut 
comprises rather more of the shaft: it is represented in figs, o, oa, fib, oc of the 
same pluk', and is considerably smaller than the first specimen The third specimen 
was obtained by Mr. Theobald from the Siwuliks of the Punjab, and is repicsentod 
in plate XIV., figs. 0, Ou, Ob. It is the distal extremity ol the right side, and is 
considerably smaller than the second specimen, and slightly smaller than the 

corresponding bone of a skeleton of Iu irunmiijh uh iu tlie Museum of the Ro\aI 

College of Surgeons. It presents no distinctive characters from the latter bone, 

l ** Aiumanx IWiKn ct H6vlogic do l*AUii|no f " p 315 , pi. HX , % \l 

Op at,, vol. Tt , p. 67i (1871) Tho xpi-cits u» imdcBuilwil in thut v»rk 
3 Vol. 1,1* 23 (18(18). 4 <)p. eti , vol I , p. 410 (18150-71) f* " Ucoordb" vol MI , ]> oU (1870) 

8 Thu vortolmi in now ruforrod to anotlioi form. 7 Op at , p 6 
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which seems to be distinguished from that of L. argala merely by its inferior size. 
The dimensions of the -three Siwalik sj>ccimcrju are a.s follows : — 

Anlero-pontcrioi duumlrruf infonor Kurfoco . . 1 32 1 2 0 93 

TinnHtoriH) ditto . 10ft 0*93 0 71 

r l'here is u fourth imperfect specimen in tho British Museum (No. 48,444) 
ngm>ing very closely with No. 39,734. 

Metatarsus. — The distal extremity of the left metatarsus is represented in plate 
K, figs. 14, 1 la, 111), of the ‘‘ F.A.S.,” and in plate XIV., fig. 14 of this volume; 
and is in tho British Museum. It is con si dumbly larger than the corresponding bone 
of a large L. argala (tho respective transverse diameters being 1*30 and P2o), but 
presents no difference in form. The proximal extremity of a right metatarsus is 
represented in figs. 9, 9a of tho same plate 1 of tho “F.A.S.” (B.M., No. *39,741); 
which is smaller than the corresponding bone of a full-sized L. argala. 

Vahl phalangeal. — Tho hone represented in plate XIV., fig. 12, was obtained by 
Mr. Theobald from the Siwaliks of tho Punjab: it is tho first phalangeal of the 
outer (fourth) digit of the right foot; mid is practically indistinguishable from tho 
corresponding hone of l,. < nuneniferux, and agrees therefore in size with the smallest 
tibia. 

Femur. — The distal extremity of tho left femur is represented in plate R., figs. 
4, la, 4b of the “ F.A.S.’ 1 (B.M., No. 39,737). This specimen is indistinguishable 
in form from the femur of L. argala , but is of rather larger size than a largo 
specimen of that species; the respective transverse diameters of the two bones being 
1*77 and 1*48. 

Ilumerus. — The distal extremity of the loft humerus is represented in pi. XIV., 
lig. 1, and is likewise in tho British Museum: it is indistinguishable from the 
lmmcrns of L. argulaj except in its slightly superior size ; the respective dimensions 
being as follows : — 

L, falooneri. L. argaln. 

Transverse duraotor ut nonily lar tuberosities . . 2*3 20 

„ ,, of conchies . 1 76 15 

Phalangeal of the manus. — Tho proximal third of tho first phalangeal of the wing 
is in the Cautley collection of tho British Museum (No. 39,738), and is represented 
in plate R., figs. 8, 8n, 8b, 8c, of the {k F.A.S.” It differs from h. argala merely by 
its slightly superior size, and by the circumstance that the lutcral lamclliform 
expansion rises rather more abruptly. 

Distinctness anil affinities. — Tho foregoing specimens indicate tho existence of ono 
or more species of stork in the Siwaliks, some individuals of which wore of consider- 
ably larger size than tho largest specimens of /,. argala^ while others were not larger 
than L. enuneniferus. As there is a considerable amount of variation in tho size of 
the former species, and as there appears to be no distinctive structural differences 
between the limb-bones of the fossil form and of the throe living species, it seems 
impossible to say whether the former includes more than one species ; and equally 

* I he inures, show thu poHltiriur and lujicnor Mpt-cts 



SIWALIK BIIIDS. 


7— 141 


impossible to say whether the fossil form, or forms, be not respectively identical 
with one or more of the living species. In view of the impossibility of distinguishing 
several of the Siwalik reptiles from existing species, it is not improbable that there 
may be a similar specific identity between some of the birds of the two epochs ; but 
our knowledge of tho rate of specific evolution in the latter class is nt present so 
imperfect that nothing can be advanced with any confidence. The writer has not 
seen a description of h. arvmienm ; which name is, however, of hit or date than h. 
falconed. Under these circumstances the name JtcplopUlua falconed must bo regarded 
as a purely provisional one. The above-mentioned humerus from l’ikormi indicates 
a bird considerably smaller than L. aryala. 

Distribution . — Remains of tho prosont form liave been obtaiued from tho typical 
Siwalik Hills, and tho Punjab. 


0 knits, non. det. 

History. — The specimen forming the subject of the present notice was prov iously 
referred to Leptoptilus falconed. 1 

Cervical vertebra . — In plato XIV., figs. 7, 7a, 7b, 7c, 7d, there are given five 
views of the cervical vertebra of a largo bird collected by Mr. Theobald from tho 
Siwaliks of Asnot, Punjab. The specimen is a fourth cervical ; so determined from 
the large size and shortness of tho neural spino («$., fig. 7c), and the shortness of 
the lateral carotid canal 5 (era., fig. 7). Tho summit of tlio noural spine and the 
processes surrounding tho carotid canals have been broken away. The bone, 
although rather larger, has such a general agreement in structure with tho cor- 
responding vertebra of Lcptopiilus aryala , that it may be pretty safely referred cither 
to tho Ciconiidce or the alliod A rdcida\ 

Compared with the fourth cervical of hephplilus aryala the specimen dilfers by 
being shorter and higher; by the more distinct hollow (r, fig. 7c) between the 
prezygapophyses (prz.) ; by tho larger size of the neural spino («*.), which extends 
backwards over tho poxtzygapophyses (/>&.); by tho closer approximation of the 
two latter; and by the absence of distinct surfaces for muscular attachment above 
the same. In its greater vertical height and longer neural spine the vertebra of L. 
crumenifmis comes nearer to the fossil ; but is distinguished by tho other ohaructoix 
of that of L. aryala. In both the existing species tho prcz\ gapoph \ sos (/>/•#.) are 
separated by a distinct notch, extending as far backwards as their posterior border 

Tho fossil bone, although much larger, agrees more nearly in proportions with 
the fourth cervical of JJalamiccps and Myclcria , but is distinguished by the neural 
spine extending farther backwards, and being higher posterioily, as well as by the 
more distinct hollow (;r) between the prezygapophyxos. It is on the whole neaier to 
Mycteria than Jialivniccps. Compared with the fourth cervical of Cano oma (Anldda) 
the Siwalik bone is of very much larger size, but agiees in its relatively largo height, 

1 ' Rtwordu,' voJ XII , p. fifl. 

* Two carotidu are present hi the (tmuM* and most of the Ardtida , uie (Jarred, ‘ Croc Zoo! Hot ,* I-H73, p. 467 
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and in the form of tlio neural spine; although differing by its shorter centrum, unci 
the other characters in whi< h it differs from Drjdojtit/ux. The uniter has not found 
any other birds whose voitohra approaches so nearly to the fossil us those mentioned 
above ; and all tho other genera lm\o vertebra* \eiy much smaller than the specimen 
under consideration. 

Distinct ness and affinities . — The foregoing comparisons show that the present 
specimen probably indicates a Siwnlik stork (or allied form) exceeding in sizo tho 
largest Lephjdilus aiyulu, and specifically distinct from any living bird. Tho 
circumstance that the limit-bones of L. falconet i are practically indistinguishable 
from those of L. arguta renders it almost certain that the present vertebra does not 
belong to the former. Whether the characters pointed out as distinguishing the 
fossil veitebia from the existing genera with which comparisons have been made 
should be regarded as of generic or of specitic value appears extremely doubtful ; 
and it, thoicfore, seems advisable not to attempt to give any name to the present 
huge Siwnhk bird. The disiiibutiou and lclations of the genera Lepio/ditus, Mgcfcria , 
and liahniicr/i'S are such as to render it highly probable that an allied extinct genus 
should have formerly existed in India 

Ounr.a: ANSERKS. 

Family: AXATTDM 
G units : MERGES, Linn. 

Distribution. — ' 'Flu 1 genus lias a wide distribution, being found in tbc Pubearctic, 
Neurotic, and Neotropical regions, ll lias apparently been hitherto unknown in the 
fossil state. 1 

Muittiirs (?) sp. 

History. — The specimen on which this determination rests is noticed hero for 
the first time. 

Dei ideal virtebra . — In plate XTY.. tigs. 3, 3a, 3b, there are given three views of 
an early cervical vertebra of a bird obtained by Mr. Theobald from the Siwaliks of 
Asnot, Punjab. Fig. 3 represents tho lucmal, tig. 3a the anterior, and fig. 3b tho 
neural aspect. Tho specimen has lost both pairs of zygapophyses, a portion of the 
neural spine, and the posterioi part of the* lateral expansions of the centrum. 

This vertebra is characterized by the extreme flatness and width of its hsciual 
surface (tig. 3) ; arid in this respect comes nearer to Mergus than to any other genus 
with which the writer has been able to compare it. It i* still shorter and wider 
than the corresponding vertebra of M. senator, but indicates a bird of about the 
same size The writer has been unable to compare tho specimen with M. merganser, 
M. atbcllus , or M. castor. 

Although the generic determination cannot bo considered as certain, the present 


l Tlic ronwm- Sulu tonsom 
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specimen may be taken to indicate in all probability tlio occurrence in tho Siwaliks 
of a bird closely allied to, if not identical with, Morgue. 

Genus, non. det. 

Phalangeal of the foot . — In plate XIV., fig. 13, tlicre is reprosented a bono 
obtained by Mr. Theobald from tho SiwalikH of the Punjab, which is apparently the 
first phalangeal of tho median (third) digit of tho foot of some stout-limbed 
swimming or walking bird; the proximal extremity is somewhat worn, and tho 
whole of the external surface is partially decayed. Tho specimen is very similar to 
tho corresponding bone of the Australian Cercojnds, hut it is insufficient to determine 
even the order to which its owner belonged. 

Sub-Class II.: ItATIT/E. 

Family : 1 ST It UTHWN IDA *. 

Genus: STRUTHIO, Linn. 

Number of xpeeies . — At the present day the genus is represented by tho well- 
known S. camclus.' An ostrich has indeed been recently described from Somali Land 
under tho name of S. molgbdophanex, Ueichenow," but there is considerable doubt os 
to its claim to specific distinction 1 ; and, in any case, it is distinguished at present 
merely by external characters, so that for palaeontological purposes it may be ground 
with N. camelue. The species described below is the only fossil representative. 

Spocios: SrauTHio asiatices, A. M. Edwards. 

Syn. S. paladndiem , Fale., MSS.; Megaloecelonus xivulenxftt, nobix (in parte). 

Tlktor ■//, — Apparently the first mention of a Siwalik ostrich is in a letter from 
Falconer to He Blainville, dated October 4th, 1847, in which ceitaiu remains were 
alluded to under the name of 8. paUvindicux.* In LS71 (or a little earlier) M. A. 
Milne-Ed wards 6 proposed the name of S, amt Hem for the Siwalik species ; and in 
1880 Mr. Davies 6 descrilK'd the remains on the evidence of which this namo had been 
assigned, giving a figure of the most important specimen. It was mentioned at the 
same time that other remains had been figured in unpublished plate 11. of the 
“ F.A.S.,” but had received no name. In the previous your the present writer 7 
briefly described two bones from the Siwaliks (which bad been found in juxtaposition 
and were labollcd by Falconer as remarkable specimen*) and referred them both to a 
bird, to which he applied the now generic and specific name of Megabecelornis sivalenm. 
Ono of these bones, which was regarded as the sternum of this new bird, turns out 
to lie a portion of tho carapace and plastron of an cmydine cholonian, winch presents 
a most extraordinary resemblance to an avian sternum. 8 The other bone is a portion 

1 8. imirtla. Oumoj , menu to to merely a variety. 

* 1 Soontaga-Boilogo rm NorddouUciun Allgemoinon Zoitung,’ September, 1803. 

• Vidt ‘ Ibis,’ 1884. pp. 116, 862. 4 VitU “ Pol Mom.,” vol. I , p *x». (1868). 

ft Op. til , vol. II , p. 687 8 Op «/., p. 10 7 * Records,’ vol. XII. , p. 66 

s Hie writer ie Indebted to Prof. A. Nowton, of Cambridge, for thin correction. 
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of a tibia uml belongs to tljo present species. 1 The genus Megaloscelornis must, 
therefore, he abolished.* 

Mela tarsus and jdialunyeul . — In plate XV., tig. there is gi\en a full-sized view 
of the distal half of the light metatarsus, with the proximal half of the first 
phalangeal of the inner digit ; obtained from the Siwalik Hills. These bones are 
indistinguishable, both as regards form and size, from those of the existing ostrich. 

Tibia and Jibula . — In plate XV., figs, i?, Ua, there are two half-sized views of the 
distal half of a right tibia from the Siwalik Hills.'* The articular jiortion of the 
hone is somewhat damaged ; hut allowing for this loss the specimen is indistinguish- 
able in all respects from the tibia of S. camel ns. In figures 1, la of the same plate 
there aie 1 wo similarly reduced views of the greater portion of a light tibia and 
fibula 1 from the Siwalik Hills. The specimen is imperfect superiorly, the fibula (/) 
being broken off lower down than the tibia: a transverse section of the specimen at 
a fracture shows that the tibia and fibula are perfectly distinct, although cemented 
together by matrix. 1 )Hully the specimen has lost itH articular extremity (astragalus) ; 
thus showing that it belonged to an adolescent individual. This specimen agrees 
precisely in every respect with the last, and with the corresponding bone of S, 
aaineltts. 

Hones of thriving . — The metatarsus described ubovo is associated with some of 
the wing-hones and some cervical vertebra*, doubtless belonging to the same individual. 
The wing-hones comprise the distal ends of the radius and ulna, the metacarpus, and 
a phalangeal ; and the only difference than can he detected between these honos and 
those of £f. canielus is that the lnetaciirjMils are slightly stouter. 

Vertebra \ — The above-mentioned cervical vertebras are twelve in number, five 
of which aro figured in plate U., figs. 1, la of the “ P.A.S.”: they are fully described 
by Mr. Davies. The vertebra* resemble those of S. camrtus in general size; but 
their larger anterior t runs verso diameter and greater vertical depth seem to indicate 
thut the Siwalik ostrich hud u stouter neck. 

Distinctness and uj/iui/irs . — The foregoing comparisons show that the Siwalik 
ostrich was extremely close to the existing species ; and it seems doubtful whether 
the slight differences in their cervical vertebra' can bo regarded as of more tlian 
individual, or varietal, value. Under those circumstances the name & asiaticus must 
he regarded as provisional. 

Distribution. — All the known remains have been obtained from the typical 
Siwalik Hills: it is, howcvei, to be expected that the species will eventually bo found 

1 TV tibia «ai riftnul to nit from ilu rmimutunco tJjot it \wm associated with tho suppos'd sternum Thin 

<<\fiui|ik affords n wuming ninmist r.hmg on tV uwcalinn of Niwulik bonus an indicating individual ldmility It seems 
from llu kin Ihug of 11m m*.i nm ns thnl tln» sun** mtinu dntimd l’ubomir Tlio wo tor considered that tho tibia differed from 
Inil ».f sttulhionla !>j tho HiidnlcMiN of IV fibubi, but a luibwqucntly mudo suction of the apntmum has shown tliat the two 
bone* ftin luulh ilmliiut. 

if A jHuhon of n hummus from Sind noticed mlho ‘ accords,’ vol XVI , p C8, which it was suggested might possibly 
Wig to Mrunlniulun.t», s(n>ui4 to ht piobiibly nucudiliun 

** liyuinti in llu. •• l' A H |»1 J; , Jigs. 2, ib/, 2 A, 2r, ‘Id, 

4 Thi* specimen ih the unr originally referred to Mrgaktmlormt. 
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in tlio Siwaliks of the Pun j alt, since it is pvcttv evident that the genus must once 
have ranged through Persia, and have thus eoimectod its present habitat (Syria, 
and Africa) with its old Indian home. 

Family: CAS UA INI DM 
Genus : DltOMJEUS, Vieill. 

Number nf aperies. — There is apparently only a single well-established existing 
emeu 1 — U. nooiv-hollandke, Yioll.; and the form described below is the only fossil that 
has been referred to the genus. 

Species : Pkovleus ( v ) slvalensis, nobis. 

History. — This species was named by the writer" in 1870 on the evidence of four 
phalangeal bones collected by Mr. Theobald in the Siwaliks of the Punjab, which 
form the subject of the present notice. 

ritalangcnh . — Of the first, specimen three views are given in plat*' XIV, figs. 2, 
2a, 2b. This bone is the first phalangeal of the outer (fourth) digit of tlm right 
foot of a tridactyle struthioid; and is in fair preservation, but has lost a small 
portion of the inner border of the proximal extremity (fig. 2b). In figure 0 of the 
same plate there is represented the corresponding bone of the opposite foot of a 
slightly smaller struthioid. This specimen has been considerably rolled ; and its 
distal extremity, as well as the anterior aspect of the proximal extremity, are 
consequently imperfect. Jn general contour this bone is very similar to the last.; 
but has the inner extremity of the proximal Hurfuie («) somewhat, more produced. 
Tt is somewhat doubtful whether these differences in hi/e ami form should bo regarded 
as of individual or specific value; but, it seems advisable? in the absence of other 
evidence) to regard them provisionally in the former light. These bones tire very 
near indeed to the corresponding bone of Vronuvus uovtv-hollumiiir ; being mainly 
distinguished by tlio slighter development of tin* pit on the inner aspect of the distal 
extremity, and their considerably larger size. They do not come so close to the? 
corresponding bono of any other struthioid. 

Iu figure 5 of the same plate there is represented the second phalangeal of the 
outer digit of the left foot of a tridactyle struthioid, agreeing in relative size with 
the larger first phalangeal (fig. 2). This bone is only distinguished from the 
corresponding phalangeal of the living emeu by its superior size and the somewhat 
greater expansion laterally and interiorly of the outer articular trochlea (a). Both 
tlio recent und fossil bones are characterized by the presence of a pit on the outer 
side only of the distal extremity. There is evoiy probability that the fossil belongs 
to the same species as the first phalangeal represented in fig. 2. 

In figs. 4, 4a, 4b of the same pinto there are given three views of a larger 
second phalangeal of the satno digit and foot, which corresponds so exactly iu form 
with the smuller specimen that it evidently belonged to the same kind of bird. 

i 1). (notate, Ikrtl , « generally regarded $£ a variety - ‘ JUocoiiIh,’ vul XI , pp. 53*1 
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In the following: table the dimensions of tlio four specimens described above arc 
cornparod -with those of tin* cormij>onding bones of the living 1 emeu. Thu two 
middle-sized fossil bones, which belonged to individuals of the same size, arc placed 
in the second column : — 



VoBKll. 


1) novw'hollundiiu 

1* litfth id first iihiUttiiKml 

r~ 



2 1 2 3 

1 8 

Ant -pout chain, of pio’tmml burfucu of diLlo 


1 3G 

l 15 

0 75 

TniiiH\ tirsw ditto ditto 


i a 

1-2 

07 

Ant pout, tlnim of ilitl ii ditto 


0 0 

07 

0 16 

Tnn uu or m ditto ditto 


l 0 

08 

0 6 

l.oni'th of socond plniLutgon] 

1 51 

l 3 


0 X 

Ant -jjust dnun of proximal mrfnci of ditto 

1*0 

0 86 


0’66 

Tmuarcuno ditto ditto ... 

l 38 

1 1 


0-62 

Ant •iiort iluun of distal ditto 

0 7 

0 66 


0 45 

Trraworuy ditto ditto 

l’3$ 

1 OH 


0*61 


Jh'x tine turn* and ajjimties . — The resemblance of the bones described abovo to those 
of the living emeu is ho close tliut there seems little doubt but that they indicate the 
existence of a nearly allied bird in the >Siwuliks. Whether the fossil was generically 
identical with the recent form may perhaps on the whole he Nomewhat doubtful, but 
there is every probability tliut the one was the ancestral form of the other; uml it 
may therefore lx* well to continue to refer the fossil to Uroimmts , until such time as it 
shall be proved distinet. It is, however, by no means improbable that the Siwalik 
Idl’d may belong to the pleistocene Australian genus Dromonds , of which the 
corresponding hones are at present unknown. That the Siwalik form was specifically 
distinct from the living omen is evident, and the specific name sivulmsis may therefore 
stand. Whether more than one Rpecies is at present comprehended under that nanus 
cannot hi* determined: but if such should eventually prove to be the cose, the 
middle-sized hones whose measurements are given in the second column of the 
foregoing table may ho regarded as the types. 

Distribution . — As previously observed, the present form 1ms hitherto been 
obtained only from the Siwaliks of the Punjab; but from its relationship to the 
Australian emeu it is to be expected that it will eventually he found in the typical 
Siwalik Hills. 

Tho former occurrence in India of a large struthioid closely allied to the emeu 
is one more instance of the originally wide distribution of tho struthioid birds; and 
it not improbably indicates that the home of the group of which tho cassowaries, 
emeus, and moos are diverging branches was originally somewhere in the neighbour- 
hood of the Indian region; from whence a migration look place during some part of 
the tertiary period towards the south-easi, where the group, in regions more or less 
completely free from the larger mammals, subsequently attained its greatest 
development. 


Genus, nm. det. 

Phut any ml . — In plate XIV., fig. H, there is represented, from tho anterior aspect, 
the second phalangeal of the middle (third) digit of the foot of a tridactyle Btruthioid 
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from tho Siwalik Hills ; of which other views are given hi the plate accompanying 
Mr, Davies’ memoir. This specimen is but slightly larger than tho corresponding 
bone of one of the species of Cusuariua, and would, therefore, seem too small to 
have belonged to tho last species. According to Mr. Darios 1 this bone differs from 
Dromanut and Casuarius so markedly that it seems to be genorically distinct from 
both, although nearer the latter than tho former. It cannot apparently be identified 
with any other described genus. 

Additional specimens an 1 required lx'fore the affinities of this hone can l»e fully 
determined, but it apparently indicutes a third form of Siwalik struthioid. 


l Op. eu,, pp 22 3 Duncoj uona and a description arc given in thib notice 
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PLATE XIV. 

AVKS. 

Lkptoimjlus falconhki (M. Edws.). Distal extremity of -the left humerus, 
viewed from the palmar aspect; from the Siwalik Hills: British Museum 
(No. 48,435). 

Drom*us> ( 3 ) mvalensis, J.yd. 7*ho first phalangeal of the outer (fourth) digit 
of the right foot; irom the Siwaliks of the Punjab: Indian Museum 
(No. Ii, 1). 2 from the anterior, 2a from the posterior, 2b from the proximal 
aspect. 

Mkkgus ( j ) sp. Early cervical vertebra, from the Siwahks of the Punjab: 
Indian Museum. 3 from thf* luemal, 3a from the anterior, 3b from the neural 
aspect 

DROMAUb ( 3 ) «UVALENSib, Lyd. The second phalangeal of the outer (fourth) 
digit of the left foot , from the Siwaliks of the Punjab ; Indian Museum 
(No. E. 3) 4 from the anterior, 4a from the proximal, 4b from the distal 

.ispecl 

Dkomaus (?) mvalensis, Lyd. The second phalangeal of the outer (fourth) 
digit of the left fool; from the Siwahks of the Punjab; Indian Museum 
(No E. 4). From the anterior aspect. 

Dkomaus (?) sivalensis, Lyd. The first phalangeal of the outer (fourth) 
digit of the left foot ; from the Siwaliks of the Punjab : Indian Museum 
(No. E. 2). From the anterior aspect. 

Cicomow, gen. non. dct. Fourth cervical vertebra , from the Siwaliks of the 
Punjab . Indian Museum (No. E. 8). 7 trom the right lateral, 7a from the 
anterior, 7b from the posterior, 7c from the neural, 7d from the haemal aspect. 

Strutiiioid, get *. non. dtt. Second phalangeal of the middle (third) digit of 
the foot ; from the Siwalik Hills : British Museum (No. 39,783). From the 
anterior aspect. 

Lki’Toi>tilob falcon eri (M. Edws.). Distal extremity of the right tibia; from 
the Siwaliks of the Punjab: Indian Museum (No. E. 10), 9 from the 
anterior, Oa from the poRtenor, 9b from the distal aspect. 

Fhalacrocorax (?) sp. Proximal half of the metatarsus ; from the Siwalik 
Hills . British Museum (No. 39,742). 10 from the anterior, 10a from the 
posterior aspect. 

Fllkcanus cauTleyi, Davies. Distal extremity of the left ulna, from the 
Siwalik Hills: British Museum (No. 39,740). 11 from the external, 11a from 
the palmar aspect. 

Lettopttlus falconeri (M. Edws ) First phalangeal of the outer (fourth) 
digit of the right foot ; from the Siwaliks of the Punjab : Indian Museum 
(No, E. 9). Fnm the anterior aspect. 

Gen. non. dtt. First phalangeal of the median (third) digit of the foot; from the 
Siwaliks of the Punjab : Indian Museum. From the anterior aspect. 

Lefloptilus falconer] (M. Edws.). Distal extremity of the left metatarsus ; 
Siwalik Hills ; British Museum (No. 89,733). From the anterior aspect. 







PLATE XV. 

Aves. 

Strut hiq asiaticus, A. Milne-Edwards. 

|, i a 'flic greater portion of the shaft of the right tibia and fibula; from the SiwaHk Hills. 
Indian Museum (No. E. 7). 1 from the anterior, la from the posterior aspect. 

„ 2, 2a. The distal portion of the right tibia , from the Siwallk Hills : British Mhaeum (No. 39,732). 
2 from the anterior, 2a from the posterior aspect. 

„ A. The distal portion of the right metatarsus, and the proximal portion of the first phalangeal 
of the third digit ; from the Siwalik Hills : British Museum (No. 43,10ft). From the 
posterior aspect. 


Figs . 1, la, 2, 2a, i Mat. size ; fig. 3, natural itzt. 
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